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(54) Title : NOVEL MEGAKARYOCYTE COLONY STIMULATING FACTOR AND PRODUCnON THEREOF 



(54) mmco^^ 

(57) Abstract 



A homogeneous megakaryocyte colony stimulating factor (Meg-CSF) comprising a protein having an activity of forming a 
megakaryocyte colony from human or mouse myelloid cells in vitro and an activity of increasing the numbers of megakaryocyte 
precursor cells and megakaryocytes in vivo, said Meg-CSF being produced by culturing cell strains of a large human-derived pul- 
monary cell carcinoma, e.g. PC*i3 strains, or human pulmonary carcinoma cell strains, Le. MC-1 strains, separated as monoclon- 
al cells from the PC- 13 strains, recovering the supernatant of the resulting culture medium, separating the Meg-CSF from the su- 
pernatant, and purifying it by a newly developed purification technique. Hie obtained homogeneous Meg-CSF is a homogeneous 
protein having a molecular weight of about 23,000 according to gel filtration or about 20,000 according to SDS-PAGE and an 
isoelectric point of 4.5 to 5.5. The partial amino add sequence of the protein has been determined. The homogeneous Meg-CSF is 
useful for treating a certain kind of thrombocytopenia. 
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m m m 

'Dtmi:^^ in vivo T'g<^(3$if8gllllfla2itli«g<^^®l^ 
^*i*nSiir5^{4&i#Oj&r«Ol^© (homogeneous) tit 

& flftl^ & ^7 o T S • t h IC T, CI © Jlil /J> 14 > 

aj $ ix s . 

SIS^?^ 3 n - — fOStH^=- (Megakaryocyte Colony 
Stimulating Factor? Meg-CSF i: »& S2 $ S ) t 

fl&, 3tu« (xtt) Eis^iffigaiJiaic«iv>T, dti^sa 

It, in vitro-e t hXli^'i':^®#ili!fflBa*^^>E1^3^ 
25 ^3 o:i-l:J^fiai-'5g5E^®?Stt> BP*)E1g^^ii 



• 
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U—^MM^^ (Megakaryocyte Colony Stimula- 
ting Activity: Heg-CSAil Bgffi S *i S ) ^H^UtLX 

Sfttli, Attgil^^Mtf (Rawakita, M. et 

5 a 1, r Blood J 61, 556(1983)), g <S ]^ ® JJ^ fig ft jfc /Jn 

Uii^ls^^^ 0 Sk^^i (Hoffnan, R. et al. Fj.Clin. 
Invest. J 75, 1174(1985)), U ^ y ^ i7 y 
mk)mWi\l h5KffiU y^-^ma^^mm^mf^ (Hessner. 
H. A. et al. fj. Cell physiol. Suppl.Ji, 45) \Z 

fife*, t hB&'aW«Hlia®ig||«±m*^e>mfiSI$*iT 
20 SDS-PAGE'ei5.000 3^ ;U H > 0 fi pi = 5. 1 CD ^ 11 

® ® fife ffi ii 5 i4 S: o g it ^ it S ? 
(Hegakaryocyte Stimulatory Factor; HSF) X CD 
iliti£*^«^$*lTV>S(H~as; 4$ Mtiij 110260918 
25 A2^Xliitt§|Bg63-239298^^|ia##M). d CO 4> ^ CD 
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5^ $ * . 

Ba^S©«Bii&«tS:^v^f£L, C *v U E ^li^^ =i a - - 

-C v> S (PCT4$f!|F8illPCT/JP89/0096O-^ ; S 1^ fij M B 
10 1989^9^210; PCTfflKafiR^giHJ3*ffl#W0 90/03397 

±|B® PCT4«t^aSISHJ§«8§Of|'t-tt/l^-'5cM^i^ 
tl^feft, PC-13«|cCD O *) *^ & , gl^^l^^l D - -fJ 

25 --|iJ?8itH^®^MSili-^v>T:»-*ff. Sf^S:MWfc7&'. 



v^ 3 i: SrBffi b:feOT', * H ? O SUS O^S ^ $ €> ic 
-:^$:f^fiX'r S d i: & i e§[ k L T filf 05 it T . 

T ^ y ME5fl®-Si5Xl±^a5 d^^fe^T' # & 35: 6 If , ^ 

DNABrii-SrDNATf O-yt bT4^SL, -f^^^tlfc DNA 
3^ o 5 c: k ic J: y , i ftf CD iS{g^ jt ^ 

y i^E^ T? ^ 5 JffiS CD i^® g a It H ^ T? j|t IS 
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5 % g) B§ 

ll««SS:X*"r S ci i: ic J: y , i 6^ i: 5 ^ JJe S S 

3 □ - -iI«H^®J^©3&«Sfi«*Un vivo T'f^ffi $ 
iirSj::, g ^ ^^Ml^aig ^ S <lt 3$ 2: CD ^ & i@ -T S 

© ® 35; It SS a 3&'^ . (a) SDS-PAGE, t tj^ t> \^ T U 
20 -e ?B!J ^ -r S . ^^-^ftlSjZCOOOCD m — K S: aK-t 3 

i:, (b) ^^;i/?«j®i5St?ag^^-5 t . t^-^Si^as.ooo-e 

(c) 2 5!k5t:m^^»J?£T'm-X7K K Sr^f . (d) 
280nm © «i 3^ S ® # fil U , < i: 3 X 10" CFU 
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(a) : 

23,000t?&-5. 
@ SDS-PAGEife-eaSTC^IKD^fiTT'tl^l- S i: . * 
H^CD4>^fil4Jia20,O00T'fe S . 

(b) ^mj^ : 

15 h y ^ --^m^-t ^ ■^m'f- 

tt^m,^pI = 4.5~5.5S:St*r . 

(c) 280nm CD 3^ ^ » 0 >» 31& S # ffi 0 , *H^li/i^ 
35e < % 3 X lO'CFU® ifcStt Srat-r . 

(d) giJ4>T 5 y mmm 

Tyr-Glu-Asp-Glu-X-Pro 
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5 «fj y X h^lST'e TFERM BP-'2574j ® ^ ie 

(b) ^^fi : 

10 23,000-efes. ^S^^fe^-ic-g-fmiStt-^^ti® 

® SDS-PAGEi£T?»7C^W<0^^ffiTt?a!I^"r S i: . * 
B^CD^-^'^i/ K 3&^:^^fi<&20,000O^|&^fcElc 
15 B«)6tL5c:i:*^6.*B^«ci(?)^#TT*«& 
20,000CD^^i:lc^^-S^®«)e>*iao 

(c) ^m^^ : 

^^j^. n V h ^ V 7 -f --eaj^i-s i: . ^m,^ 

Pl = 4.5~5.5-e & S . 

20 (d) ^ J mmm 

Tyr-Glu-Asp-Glu-X-Pro 
fib, ±IB0gB3nj*CDXlt*|Bl^(Z)T ^ y^SS 
25 Sra^^t". 
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(e) ^ttO^a^^fe : 

(f) mmifZnt i^f3L0^^^ : 

^£ v» o 

(g) h * v^CDStt©^*^ : 

10 *HdPl±-r V - n >r v-KlL-l). >f>3»~o 

>f =5p >-2(iL-2). >f y 3» - n =31? :^-6(iL), M^a 

S 3te V^ o 

(h) fnCMii : 

15 V 3t - o >r # v-1 a jift:, >r V 3» - □ * V-1 

t hGH-csF^(if, n h >r > 3» - o >r ^ >-3 

* A y 7 y -fe >r t * y S^ffi-rs i: . *s^i±:fa 

^ <^ IS fj Sit * ;u ^ > (TSH). ^^;Jv;i/^ 
20 > (GH) , >f V i/ i U > , V U s; i/ ^ (ADH) , ©J 

^Jet!til«3^^;^^ i/ (ACTH) i:0iatc^6jg^6^i3g^14 
$: 3^ ;S o 

(i) ^ffi^Sftt^Jlc^i-SSfttO^^ft : 

h u -i^ A (SDs) -e^B^ $:i!tg-r 

25 ^h. ^^4*^aS!$>telC5fe*)*LT^^^T'fe^o ^fc. 
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2tcS^ S:Ti)een® 20 {-f- tSt t) ^ U ^ ^ i/ :r. ^ V y 
(20) y ;i/ t' N y 5 1/ - h ), Nonidet P40 
(•r**>'&7KU:t^'>x^b> (9)-p-tert-;t ^ 
7 X y Triton® X-100 (1" Jfc t> *> tK U ^ 

5 Jl U V (9— 10)-p-tert-;t ^ ^ ;i/ 7 x ^ — CD 

(j) ^^^jai^a^gtt : 

3fC@^t±t hXti"7'>X0#fifjffltetCin vitro ^ 
Ht. 02 ®*|§q|-ei±. t Nfi3RCDI!$:*:«lli[aiS© 

®«gifa«c. l^tclulB® PC-13^Xl± t: h H$:^«efiaiSj|IB 
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10 



15 



20 



^(D RPMI-1640igS&, ^ JV^ *j nlScM>( ^ if )umm^ 
Ham's F12 ^ffiS^n, %) b < It d P, CD 2 @ JS^ 

HEPES ^S:^inUT*),kV>, JgHtt. ^Ht^tHBte 
^« 1 X 10*~ 1 X10*jWIS/nAOjjiB& 
il^(*!Jll)lc35!S Ji-^^ia-egSb, ^ci^T'lIBlfe®^ 

mcD^#T, %)b<l±, i£«SjfiLM 

® & n V -^I'v, ^>^®j||Bj}a#^a^-ei^ b ft 
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mwrnizi^m tmMv ^ f£i^mm(Diimmmx' 
*7?*tJg$1i:, 0^SI«(±mf CDE^« 

lllff, -^^I/jHiS, :t o h 5 :? ^ 

~, ^MMi^ h ^ "7 y ^ - . \i\^u^i/T/^{i^ 

20 U 5^ > 5 A. iSffi ^ a -7 N ^ 7 7 ^ $: jggffl 



25 
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1. t K o * i/ T>'1 31 N * 7 A IC ^ &^<4 4&^0[) m 
^SIffi±fiS: t K o #e/T/>'i» N (HA) *^A& 

•^A. %t<l4, Ui^K^U-i^ATKmHST'^idClfc*^ 
S^t<, Sa©*^fRJt5ir Sfe;^ 280nm<Dli^«|(UV) 
0 •R3fcS S: ^ - 3" - L ^ . © fe:lCD UVig IR 

10 0 smajfS®^ S: * i: «), filttl&^Sr^tf filtt®^ 

2. ConA|g-g-a(i:* 5 A • ^ a V h if ^ •:7 - H i S 
15 :^/lUvA) i^^fi^c:*^ AM^«ConAife^T:i!f o~ 

fc®^0d*»-e. ±i:(^fi|tc. UV 280nm't? ® 

20 -14®^ * i: «) , ConAiiia®^ i: S o 

3. o T h ^ :7 - n SItM 
±IB®ConAjija®t^^lCjt5f bt, aMTV^-e/AS: 

it /L> IC * U ji ± ft . H :i © ± ?i , ^(K & 

25 ^Wi3 ^ AlzmbXm^^'M.^^m-^it. ^^ttitc 
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TSRgel Butyl- S 3 ^^°-;U650(^ V -ttS) , TSRgel 
Phenyl- H H - ;i/ 650 ( $ V - tt S ) . Butyl- -fe V 
5 7 O— ^(Pharmacialfc©), Phenyl- -fe7T O — 

(Pharmaciattig) , Phenyl- ^ — -'^ — □ — X (Pharmacia 

30-45% tafPfi-t t;pH 7 ~ 9 , 10~50mHSS(DigarlS 
fli T 4? v> , ^miiSiKT ^ A 0 ~45%l& 
10 Sfqg-i-tfpH 7 ~ 9 , 10~50mMgS ® T'^Sii 7 :^ 

15 S: , t Kd ^'>7/'?3' -< h(HA)* ^ AlCiRiftElt, «i 

^ $ *i ® 4)- S: « m H J: »J HI iR "T S . ?R if li pK 7 
~9, O.Ol-O.OSMgg® U y N U "5 A , =b L < 
tt, U U ACDgaf^SSrffi l>Tt5v>, fiSmttpH 

7~9, 0.01~0.5MS|g® y h U A , t) t < 

20 li, y^'®*U'^ACDg»?KT'«S^ElS£'e^7^c:i: 

5. i: V 9 ^ V ~\z 

25 $:ffiv>-cE^1"Ssli:tcJ;yxii#!^lc,};»jmiSSS: 
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U ^aj ^ si t i U SttBtS- i: L r EiJDlf 5 . m 
■< t VX . =B.«s:6&lcli. DEAE - h 3 - ;i/ 

5 (mv-a») , QAE- hBJ^-JU (mv-m), DEAE- 

•fe 7 7 □ ~ X (PharmacialfcS) , Q--fe77n — 
(Pharmacia th S) , Hono-Q (Pharmacia ft 13 ) "fjt if ^ 

~9, 0.01~0.05M ie^OS«litT'?5v>, ^fc^mi* 
10 PH 7 ~ 9 , 0.1~ lMg^©ja«S4^Emaj?£-etT d d 

HO ® Pg CD liE W :t V 35 tJl n'7hir^:7-r~-e!©6>*i 
15 ^"T S d t H J: U X14#«5 »c .k « JgaiSSrTlf , ^iktc 

flsfcbT, =^*j2e*>tcl4, CM - h 3 ^l-iK^ V -aiK), 
20 SP-h3/>"-;i/ (S y -ttS), CM--fe 7 7 o ~ 
(PharmaciattS) , S--b "7 7 □ — X (Pharnacia^fc M ) > 

Mono-S(PharBacia^ti$), IBC SP-420N (HS fP ^ X SI) 

i 

iflipH4~6, 0.01 — 0.05M S ® ® tr ^^ , * 
25 fc^fti lipH4 ~ 6 . 0.1- 1 MS|gCDJg«^^gBi§ 



± SB CD # 4r 0 «| S © Pg IC *>M:t S * 18 BJi CD g ^ 3^ ^ □ 
n --j|aj«H^CD*^aittin vitroCDg:^^^ a □ 
iIIK«tt(Meg-cSA) sins i: LT*5'^cii:*^'etS. 

q!lcJ;«g;^^5i^3nr-jHStB^<Z)||SaoJgBlCD 

in vitro-et h X0#ffifflJia 6 E^^^^ 3 
^^-JH^»^£^4S:^•rs. ^fcMicin vivo -eg^lt^ 
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CI i: *^ -e # S . 

^HSiH^S:. TSKgel Phenyl - h 3 - ;i/ 

280nm®&:^O^^i||(UV) CD 3fe S (II ife t? 5t T ) t *^ 
25 ^2 0:^tB®||Jfe<PO4T'(Z)i^7K'l4^^Oy'h^77 
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E^S:, m t b X \i \^ u ^ >> 7 j-< if ^ h yj ^ l^ 

10 mUm^^. :ir > ^Wk^Hono Q (Pharmacia^t S ) S: 

15 K-Diixmm&^izmmnm'^^mti'rif h ^ 

114 0 : CDHfife^^ 4 -e ©Mono Q*5Atca;5<t 

25 m5m : ^u(Dmmm4xn^t\>rzmmmmiSi(DB 
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(SDS-PAGE) Srffi V^T^^ U m ^ ^Sl 0 5t "T . *S 

1 

(1) t v^s.misk^^ 

5/ jfitlK20 A* A, fc: hABSjfiL|t40Atfi, jfil tf T ;i/ 

15 2X10'' ffl, « J:iJ57 y -fe >f -r ^ ft 

'g'tJ>rX3 -P^^^ y n^flfidscove's modified 
Dulbecco's Biedium, IMDH Bg fg $ *l -5 ) 360 a ft H ^ -fb 
A?§?g(2.6Ag/mfi)40;tft^iniX-r . g-^ IC^ 
20 35Bm® 2/ ^ - 1/ leg V> T jgi^ 11 $ -fr 

So dCDSi^CD^HH CGmflOIMDMS: A ix fc o 7 5/ "fe 

PC-13*jc«fflljaffl^llM±rii: . PC-13$|J«gflao^#tCffi 
feRPMl-1640^ffi (y^v^/nv Sn~;i/i:LT)i:, 
25 ^fc. 3l?e/^>f:/n>ho-;ui:tT. thg^l^^^ 
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(PHA-LCM) ilCD^^-efer^fc. liriBili^OA-D + 

-i/saTt;. 5%co» &-^tf^^cD^¥«ET-^i2Q ra^ 

- - tt; t h^WB^-^(t:(Dakopatts%fcS) |B| ^ b 
t hg^«^3 n ^-J^jaifiJtt(Meg-CSA) S: 
aiSLfe. -5-®Je*?c^OS 1 ^^35^1". PC-13«cjfilI 
liSO@att±mtt> PHA-LCH fcilfiltc. t Kgl^l^^ 
10 □ □ --mSt^tt S:4$-D C i: 1/ fc. 

^y-f )\f \L hMeg-CSA(CFU/mfi) 
RPMI-1640^S& 0.5 
PC-13«c««?K±M 43 
15 PHA-LCM 125 

•i' i^fl&iSjfiLftSO/tfi. V ^ ^ \y / 1/ (Sigma 

as) 0.2mg, "i^ h n V b' :/ (Sigma Ifcl}) 0.2^fe, 
BDFx :*X^'>X#BllBj|& 2X10''^, ^Xf^y v ^ ^ 

:/3f;U40Afi S:-g't?IMDM400 Mfi®^'g'iJ^^S:|g"^^tC-r 
li^ <35nm® J/-^ - I/0if3:*HMt, CD ig 2i 
^tc^itS. -5-®^Htc 0.6mfi<D >r X n :? 

=1 ^«!J (IMDM) Sr v> ti c Tyir>r-r^^B!rlBi?->3^ 
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?S±mi:, PC-13 «c|^Bla(Z>i§||^Cffi V>feRPMI-1640 ^ 

^ y n > h u - ju t LX) t . ^si/^r^ 

5 iia^ii?K±m(wEHi-cM) ©^^Tfe-o fe. lifiB©;^ 

10 feai^bfeo ^-OJgmSr^kOHE^lcS^-ro PC-13 « 
«Bl!ai§3IISi±?ttt, «EHI-CM i:|Rl«t, Ti^XEI^i^ 

■^j-y-fJU •? XMee-CSA(CFU/iag) 

15 RPMI-1640^% 1±1 

?c-immmm±m 36±4 

WEHICM 49 ±9 

^»^5iii®PC-13«c«8teS:, i^mi^Mm 10%^^ 
20 t.' RPMI-1640i§ttlfJi tc, 2 Jffl j|& /mfiCD « S S| ig L T 
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tcsiwomssi^^^ iz, ^^mi^jkm 5 % ^^t' rpmi- 

1640^ Mfe® 20mflT U - h * 1 X 10* jffl fig / mfi © jg 
5 d *l ^ CD^i|ffi±M =S: , l/20»® ©3r;iy^< 3/ n pbs 

mfl©^fB*lcS§|5|U, *^©^?SJCOV'«T. -etv©^ 

10 U vISIftifeicTSJfilli U fc. ^-Oi^m, ±?a©J;dtc^# 
e. fePC-13«0igi|?«±Jt©|£jS|SO7KmiStt27O 

?i©Kj!ftffi©*^?S« 47OCFU/mfl0«g'ti b fco i 

it:: ttCJB: U, c: *i S: t N fi* :*:«IIfi&iS«m&flcMC-iSc i: 

© t SJB*:^«Bia^SJlfflfla*lcMC-l«cli 0 mi&m 

20 N ® jS^T HFERM BP-2574 0^^ie#-§-T?^fe $ *i 
■COS. 
^SSg<?!l 3 

t K i^M:^ijfflB& iSiifflJi&-efe s if ieoMc-i*jc jjffl flair 

25 RPMI-HPTS^S&) ^11. 1 X lO^'JjSIBBa/inftO^g^-^ , 37 
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"c, 5%co2 (D^tET-v 4 Bmmm L tz, m 
-l!Ia^tt$:^•^x3'^y|Ji/B5l^fe^cT^^ffibfco 

10 -l«c*8lflaOg?afe^B% bfcJSt^tt RPMI-HPTSigttl 

-toi^m, jliL It ^ fti *j i> r Mc-i«tiSiia 

15 II 3 ^ 

. T»XMeg-CSA(CFU/mfi) 
MC-l«t^^Sc±?f 640±70 
RPHI-HPTSigffi (n V h o 17± 10 

20 



25 
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RPMI-HPTSigtflCiffl^ (lOfl^U) 

*mi-mommm^mtbx. s^sm^s) io4g 
5 'y<=.iyvy G (fimmmm) Aoo^g 

(BJiaSmifcS) 400ing 

• h7>;^7xUV (BoelingeraSl) SOmg 

• \£)V\£ym-i' h U A (Sigma&il) l.OmM 
10 -HEPES {•tH'j^T'T.iP^m IS.OmM 

>«c-e*S i: MI$:A:<HliSjSaia«cHC-l*fcSr^ilb, -e 
(1) ^ n 

^Jfi«?0 2 T?^ 6 *l feMC-l<j|c(FERM BP-2574) S: , ^ Jfe 
Mjfiim 5 % S: -^ti' RPMI-1640^^ ( B $? IH ^fc ^ ) K 
20 T. 1X10' M<0«ei&*'# 6, *i 5 *"C'. i/^-bHJ, 
37"C, 5%C0. ®#&TlC*sl^$:ife5^$ tlfc^^T 
T-*i5i:5itfco Cl^^^f> MC-D^Jlifla & , 3'' ;U ^ 5^ n PBS 
iCT^j^gfe, h »J 3/*$/ :/ -BDTA^?S(GIBCO^I:M) -kY^ 
ffl^-fr. 2~5^g^. h U ^ >r > t t' 31 - (Sigma 
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PBS tcT^#^, mm'ri>m.&m^mizmm-^it. m 

5 *v5MjfiL^i§«l±, RPMI-1640 i: L T 

-^tf toiaORPHI-HPTS^ttlT? fe 5 . 

i^H^SlCli. (25 X 25cm, 

Nunc^tSi)"^:, O |^ M ffi & I3 5 - -if > (CELLHATRIX- 
IP ; ItfAKiaSDT'^ia L fefe CD 1:^ V^fc. MC-maBflS 
10 li, fee>*^D«), — P 1 125Bfi(DRPMI-HPTS^fl& ^ 

Ati-C e.ST'C, 5%C0^ ® #«ETT'7K^fl«&5fn^m 

dp 3. h u i/ -^' - i/ioott Ki, 1x10' 

^(Dm!^t:. 37X:. 5%C0a O # ?9E T t? tK ^ fClS fo ^ 
15 ^•I'-e^^bfc. Cl<Z)^i|tfl±3~4 0|ffl|lgT'8lpl, 
S:tf V^, ft lOOU y h JU (Qm^^m^&±m 

(2) ^mm±mi)^^(J!)^^^s:(Dmi^ 
^mm±mit. mm^. a i*^ 

20 U U b h ;u-r o , lOmM U >® U "i? Aig»M (pH 
7.5) "r5|igg^t|^;fet Ko^t/7^>'3?>f hAvA(*90 
xeOmin, ^-(b^X^ttS) lw60mfi/min. CDggJgX'ajg 

3200mftO10inM»; :y ^ * U -J? A ® (pH 7.5)T3SJt80 
25 mll/min. T :^ 7 A i5fe^^, 0 . 5M U > ® * U 't' A M 
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aff«j(pH 7.5)-eggi^3.5iiifl/nin. T' ^ ffi o . 
(3) ConA- Tj!fD — XAvA^nv — 

(pH 7,5) ¥^-(1: U ^ D-XA7A(0 22 

5 XSlOmm, ^ # X ^ It S ) ^- ^ )i 3 . 5mfi / min . -CjIjII 

$1i:T*9A*^e.CDjiaiSS^«?>fc. iiJiJftti, 35mfi 

HKZSOnm) Oi&3te«5:a!lS bT^ - ^ - $:^5V>. UV© 

10 i4®4>©SI^«l(280nB)©?R3teSmfi[li2375 7?ifeo fe. 
3gtfflC«k5j8iJ^«fcCDStt^®l±-&ttT' 50X10^ CFU® 
Meg-CSA $: :t b . 

ConA-T □ - A * ^ AaUaCD^tt®^ 1250mfitC. 

15 mwtr ye-'t; A^AO%i&na\ztjt^^'D {ziB^> 

^-(b b -7 X - ;i/ h 3 — ;i/650S (*50X8Zmm, 
-tfcSi) lC8mfi/-min. ® gfg T iffi b , fl^ttl^gS* 
20 ^ AlCiS^S-frfe. l^igSf«j-e* 7 A b fc^, 

20biH h U X-i!i^lg®ffi(pH 7.5)4-40'- 0 %l&fP«fJg! 

?§iiibfc. mffi?R$:40mflT-^©®^T'^J6, 6 © 

4®^® ^^i^(280nm) ©«3'fi-Ki:V'i;xE^g^zio 
25 --fOM^Ii'&ll^ b-C, #®:«-©^£fim^lC-o*iT 



A ® « s -e m m t s ® 4> & m s5 ® ft ffi h 

LT^gftlUfc. c:©fiHt®^ifJO^§|^iBi(280nni) © «S 
5feS#feli87-efeo fc C-^ttMeg-CSA : 12. 1 X 10^ CPU) , 
(5) fc K 0^5/7 ^N'ii'f h:3t;^A^o^hi5f57-^- 

(pH 7.2) +50mM:^^b:^ h U A ^ U T 3g Iff & ^7 o » 
3S«fl8[&50mMU VK* U A>a«?S(pH 7.2)tCT¥ffi 
^bbfetKn^S/Ty-^^^rh^^A (*8X 100mm, 
«<b#ttS)tca8i$ lafi/ain. t? 51 ji $ T , ft{4^ 
©$:fcKa#i/7^^i'>rh (HA) H ® if $ 1t . ?k V> T' 
* 5 A SrSOnM-aOOmMO U > Si A U 't' A S » |£ (pH 7.2) 

«tl±.2mil-r oM^ L , *®^0^^JKK28Onm) ®«S3^ 

<i©iSi&2:bT, ^#S®©M2@lc^Lfco 225 

tc. ©^tta:$>©^^i^(280nm)O«i3teEmfiil±2.3 
•e ^ ^ fc (-^ffHeg-CSA : 7.9 X 10' CPU) . 



(6) J^^^y^SiWUPUr^l^Jf^y^^ 

^6m&^, 5i»M K U :^-ieKigSf« (pH 7.5)+ 5 mMJfe 

af«^CT5^^^^bLfcW';d•>5!J|(^: Mono Q HR 5/5* 5 
A(0 5X5OBm, Pharmacia It ^ ) 1 ml!/ min. CD ifi 

PIS»»t"e*^ A$:J{fe#t3t#. 5iiM h »J X -JgSJjS 
ariK (pH 7.5) + 5 BH~400mM^g<b:^ h U 'i'ACDji^^ 
KiS-e 1 mfi/min. CD ife ii T ?§ ffl L . ?§aiJ$Sr500 
Mfi-r-^®:^'®"??^ A, #:»-SCD^|^!»(280nm)CD?R3fc 

^®o?ffgN?ratcotiTe5#^®<DUVig3fcS0D^i!r 
i: g^^^n o -~|gaigiScD|!5«i*^#@fficDS3 

&tt0.13 T'fe-ofc (-^ItMeg-CSA : 3.4 X lO'^CFU) . 

(7) m-f :^ y^mif h if 3 y ^ - 

Mono Q* ^ A fe^ft S i^;fe|gtt®^CD0.45mfllC, 
lOmH MES[2- (N-Horpholino)ethanesulfonic acid]- 
NaOH^ffi?£(pH 5.0) + 5 mMig^b:^ h U 'J' AtiA.OSmUm 

il^IEC SP-420N:* ^ A ( ^ 4.6 X 35mffl, m^W.X^M) 
IZ 0.22inll/Diin. 0 gft T ^ i!lD b , ^^^M^ lEC 
SP-420N :^ 5 A ® ir ^ 1± it c H ^ ?K T' :;!7 ^ A ^ 
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ife#Lfca, lOmM MES-NaOH igar«(pH 5.0)+ 5mM~ 
1000mM^g{b:^ h V '!p A ff) Wi S.^mmv 0.85mfi/min. 

S?ai«S:500 All*r^©^®-^^j?). #4>®CD^^|| 

10 nm)O9l3teSm&li0.0018T-;fc^ fe(^tfMeg-CSA : 5.5 
X10*CFU), 

(PH 7.2) + 150nH Jg^b:^ K ij A IC ^ t T S «f J: y 
IliiSi-Si:. ^^<R280nii O 3fe ^^{fe ^ ^S: y 3. OX 

$ Ji/lt^tt^H A>:t-r S^^itl (UV. 280na)(O®^3fc|| 
20 1" . 



25 



wo 91/18925 



PCr/JP91/00739 



10 



15 



20 



ConA-7:<fo— X 

Mono Qi^U-^hif'^y-f'-' 
SP-420Nd^O-7H^5 7-f- 
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m 5 m 

Meg-CSA(CnJ) 



UV(280nm)(Oi%5feg 



50 X 10^ 
12.1X10' 
7.9X10'' 
3.4X10'= 
5.5X10* 



2375 
87 
2.3 
0.13 
0.0018 



25 



(1) 

7 ^ V JU7 ^ Ky;b^^^SFa(SDS-PAGE)T±|B0^ 
0® 00 5 @ tCS^-f . SDS-PAGE-e CD^^fi©^^li, 

^:t94.000) , ^ ikm 7 ju:f ^ y imGl, 000) . i: ifs7 
;uy$>(ll43,00 0), :^-;if-y^^r>tK5--^ 
(15130,000), :^shU3?°i>'y-^'>b:t'5f-(|5] 
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20,100), a-'y^hTJUzTSiy ((114,400) i: ©Ifcg^lZ 

\tM^-<DAy \i timh . -2:04>^gW:iKl2O,OOOt?feo 

5 55cfc^ r*4^!tJ 2 ?k7cm^^»li5S(0'Farrellife) 

Ir-Tte-^f b i: CI 5 , pi 4.5-5,5, 

20,000®fitWtc#-;?.3Ky h tT«^ajS Jlfco Ztl 

© ^i^J£?S<4^ o V h if ^ 7 -- frc J: s 
^S&SJ^ U d 6> :S^^g*$j23,000tcffi^-r S}?? 

® i^(ffl24~254>"t?*4&K*t|i£ii$ tiT , ^(om&m^ 

-i^^ra^-rcilfcSrSibfc. -^-CDlg^, ^ 71/ it Ji <k 
15 ^r*4*SjO4)-^filiife23,000T?* ^ fco 
* 5 A : TSR gel G2000 S«XL 

( <^ 7.8 X 300BIB, mv-^hSg) 
m « : lOmM h U X-^Kigif?g(pH 7.5) 
+ 150niM NaCl 
20 ^fe Ji : 0.5iiifl/min. 

Sa i: bT04^jfiL?t7;i/:/ ^ >(:$>^S67,000), 

7 ju^ ^ :/ (|BJ43,000). *-^-5;;:;7:/t K^^-fe' 

(1^29,000), U 5K b 7 - if A (|5J 13,700) i: 0 Jfc ic 
25 U t5 o c 
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(2) 

Sra^Ufc. -e®jgm, r^Jc^j^j ttpl = 4.5 

* 5 A : ^ y P (Pharmacia ^fc IS) 

^t^P^M : 25nM t' X h U X • -f $ y - it 

sarfft (pH 7.1) 
:is^it3ar»c(pH 4.0) 

$i j& : 0. Smfl/min . 

(3) ^-^7 ^ y mmm 

-9- — (Applied Biosystems ^fc ^ . ^■r;i/477A) 

Tyr-Glu-Asp-Glu-X-Pro 
(fit. ® Xl±5|^|SI^07 ^ y^^^l;^ 

t)1-) c 
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(4) l^^^j^ 

5 r^jc^^jgj S: 3r;i//< y 3PBS(B 7KSI!llfci?)4J-e, 37 

10 mem 

fi S 37^ 56t: 80^: 

78 13 0 

(5) mmffzntz^^jt 

15 rjisigjgj S:0.1MB^®:^ h U -i? A*SI?g(pH 5»0)4i 

-e, ^m^y ^ 5 ri^r-if (Signaa|g)0.5#fi[-e37 

20 3PBS(B *SISilfcS) tH-e, h u :f vio^/mA 

•e371C, 4I^P5i«lSb, ^©?S^^ bfcT-^Xgl^^J^ 

r^^^j ti=^^hU:^s^>ic^bT^^^T'^ofcc 

25 
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m 1 m 

fHi Wi M 100 

>'>r7$-3f-if 100 

5 h V -fi/y 21 



(6) ^^hi3>(>m<^^^ 

IL-2, IL-6, TNF, E?0<^ ^ ^ ^ if o fi^^m 
ClL-1] 

-lOD^SttfiSr^fiiLfc. 
ClL-2] 

V5 XIL-2tt#tt«gij& . CTLL-2««S:ig# ^E: O ftl 

20 H] 5^ ^ V 0 ;i/ 7 ^ ;i/ o fe. . ^ # !g 

ft«T'IL-2©?gi4i:S:#a5 bfc, 
[IL-6] 

B«aflS*3|$0SKtf6-cmS:^#t. ^- ® «B flS r * 
25 SrELISAtC J; o TM^ b , ^ ^fi 4^ ® t CD T' IL- 
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6(Z)^ttfiS:^ai U fee 
[TNF] 

SaSr r2|s:4^gj * S v> it SS^tnf i: t - Bft ^ . 

5 C H3 ^ $ 2/ V 0 yN' ;i/ X 9 ^ ;i/ -o . L929U|c KB j|& n 

^ IB « W S: <g 3g 4& © i: ® it iS! -e as ^ U . 
CEP03 

:^^%Bfmm^. r2t:4^igj epo 

IS IL-1 ^feffiBSUlJB^T 

IL-2 // 

IL-6 // 

TNF w 

EPO /; 

20 (7) 

^(^ctbT, t hIL-la , t ML-1 P izM 
25 1- S U n -:f-;ui=L#: ( if > if A ^ ) ^ 
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GM-CSF, R.Xf\l hll-ZiZ^-r ^^^^^Vi^n-'i'JU 
10 igj Itit t hGH-CSF^(*:, $1 t ML-3^(t: xk o T 

15 (GH)\ >( yi/ 3.V y . A:/ -f 1/ y i/ y (ADH) . H ^ & 

g M 85: jfwi/ ^ V (ACTH) tc*f-rsttflcT'i^aiS*v'r^fc« 
(8) ss^ft 

25 7.g^«^no:i-jpiJ«5:^tt=&^Xfe= 
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r*4^!gj \t, 2% SDSTKmiS-e^iOiSt S i: , gp^^^J 

0.02%Tween® 20, 0.01% Nonidet NP40 Xtt 0.01% 
Triton® X-100 ^ © # :t V ^ # ffi ^ ^fflt? ^gL g b 

o 

9 ^ 



Control 100 

10 SDS 26 

Tween* 20 86 

Nonidet NP-40 90 

Triton® X-100 103 



15 mmm4:i^mm'i^m&h bT#fc*iiHBoj^!t«:g 

3 n --JpUaftB^® in vivotCi^ It 5 g^3t ^ 

(1) ^ T^gg^^ffsgmifls t^Ta^a^ 

20 CFU, 80CFU ^ l± 160CFU 0 fi -e ti" 0.2iBfiOPBS 

(Phosphate buffered saline) S: , BDFi "7 "i; X ( X , 

g^^^tuKiSifla(cFu-Heg) om^m^bt^. mi^mm 
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J»*fflteO^#«±m(PVM-scM) S: 5 % ;&n it T ei T -i; 
PWM-SCM H<t:r>Tfig3^Lfe7-fe^;i/i3 U >31Xt-7- 

m 1 0 a 

10 CFU- 



0 CFU 4200± 800 (100%) 

40 CFU 5600± 1000(133% ) 

80 CFU 6900± 1300( 64%) 

160 CFU 8500± 900 (202%) 

15 (2) ^ XWHif ®g^^tc^bf-r sja^ 

*l|B5®i^©)a:E^it^zio --KISRS^ ^ 400CFU 
^ti^ 0.2mfl©j||gS-e^ t>PBS^ , C3H/HeJ^ 7. (;r X , 

0 , 24, 48, 72l^ra^tC^ X b fc. ® U tB 

mitio % fv ^ V y X m . ^-^v y ^ >^mb . 

Th:JpiyUv-x;t'>">^^) &^f^3t=^. ^ISii^T 
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mum 

1 mm' ^ M 



0 hr. 7.2±2,2(100%) 

5 24 hr. 10. 4±0. 6(144%) p<0.05 

48 hr. 8.7±2.5(120%) 

72 hr. 13. 0±3. 9(179%) p<0.05 



15 



20 



25 
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gf ^ 0 |g S 

(a) : 

j^23,000-ei6 s . 

@ SDS-PAGE?S-CS7clPJ®^piET'eS3^-r & i: , 

(b) ^m^. : 

10 ^ D V N if 7 3^ ^ -T-aS^I- S , 

ti^m^pI = 4.5'-5.5S: :m'r . 

(c) 280nBi ©^^l»® U , *H-?l±/J> 
< t) 3 X lO'CFU® it^tt ^e at-r . 

(d) aJ:5>7 $ y filHE5!I 

Tyr-Glu-Asp-Glu-X-Pro 

20 2. h^^(Dm:Kmf&m<Dms^m^mmL. 

?S±M & UliiX L , ^O^il?g±^3&^P,g:ji«5^ii n - 
25 ^S<S^^iin--0JijJ0^$:^it-r-2,:^?feo 
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3. k N *3l50«Bte«c*»l|i^:^jNB]|&iS«IIia PC-13:^X 



10 



15 



ZO 



25 
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U V ( 2 8 0 nm) ( — ) 




CM 



CD 



-7^7. Meg-CSA (CFU x 10 Vml) ( ) 
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in 
d 



o 
d 



q 
d 

— T — 



mti- h V ^^mm (M) 



in 
d 



o 

CM 




CD 



CM 



v^t; Meg-CSA (CFU xio'^/ml) ( ) 
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